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ELEMENTS OF GRAPE GROWING IN CALIFORNIA 
FREDERIC T. BIOLETTI 


This circular is intended for inquirers who are interested in grape 
growing but who know little of the subject. It attempts to give some 
primary facts and opinions that will aid the beginner to avoid common 
initial errors and introduce him to the foundations of good viticultural 
practice. It omits questions of tillage, fertilization, and such general sub- 
jects, in which viticulture does not differ materially from the culture of 
most other deciduous fruits in subtropical regions.” 


THE GRAPES OF CALIFORNIA 


The grapes of the vineyards of California are of the same class as 
those grown in the countries bordering the Mediterranean and often 
referred to as “European” grapes, to distinguish them from the “Amer- 
ican” grapes grown in the rest of the United States. They are all derived 
from one wild species, the wild vine of southwestern Asia—Vitts vini- 
fera. The American grapes are derived from American wild vines, prin- 
cipally the northern fox grape—Vitis labrusca—or crosses between 
these and V. vinifera. More than 90 per cent of the cultivated vines in 
the world are pure vinifera. 


TYPES OF VINIFERA GRAPES AND THEIR USES’ 


Grapes are divided into various types in accordance with the various 
purposes for which they are used. The most important of these types 
are: (1) wine grapes; (2) table grapes; and (8) raisin grapes. Any 
variety can be fermented into a kind of wine, eaten fresh, or dried into 
raisins, but each is most suited to one of these purposes and usually 
less suited to the others. 

Wine Grapes.—A wine grape can be defined briefly only as a variety 
which has been shown after many years of experience to be capable of 
producing satisfactory wine in some locality. Most good wine grapes are 
of small or medium size. The best are usually light or moderate bearers. 


1 Professor of Viticulture and Viticulturist in the Experiment Station. 


2 Readers who desire more detailed information will find it in the publications 
listed on page 39, which deal more fully with special important topics. A corre- 
spondence course in grape growing, which covers the subjects more completely, is 
offered by the College of Agriculture. A small fee is charged for the course, An 
enrollment card can be had upon application to the College. 


8 For list and description of varieties see page 25. 
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The characters of color, flavor, sweetness, and acidity vary with the 
kind of wine to be made. Red wines require a grape with more or less 
eolor in the skin; dry wines require more or less full acidity and mod- 
erate sugar contents; sweet wines, high sugar, and low acidity; certain 
special wines require special flavors such as Riesling, Semillon, and 
Museat. These characters depend on both variety and climate. The best 
dry wine grapes are grown in the cooler districts, the best sweet wine 
grapes in the warmer. The texture of pulp and skin does not affect the 
quality of the wine, but if very thick and firm it may increase the diffi- 
eulty of manufacture, and if thin and watery it may diminish the keep- 
ing and shipping qualities. Firmness of skin and pulp are valuable 
qualities where the grapes have to be shipped long distances. 

Table Grapes.—A variety destined to be consumed fresh must have 
the qualities desired by the consumer. These are attractive color, form, 
size, flavor, and texture. The taste of the consumer differs in different 
markets. Large size, brilliant color, and unusual form, are appreciated 
in most markets. In the United States a brilliant red color is preferred 
and the Flame Tokay is the standard. In the older markets, the eating 
quality is given more emphasis. In England, the round-berried Black 
Hamburg, and in France, the white, rather small Chasselas Doré are 
given preference on account of the delicacy of their flavor and texture. 

Where table grapes have to be shipped any great distance, or stored 
for a considerable time, firmness of pulp and thickness and firm adher- 
ence of the skin are necessary. The three major table grapes grown in 
California—Malaga, Tokay, and Emperor—have attained their preém- 
inence because they combine attractiveness of appearance, eating qual- 
ity, and resistance to deterioration in handling and storing better than 
any other varieties that have been sufficiently tested under the general 
cultural and marketing conditions of California. Table grapes require 
good soil and a more or less warm climate to attain the quality of fruit 
and the quantity of crop necessary for success. Very early varieties are 
most profitable in the warmest and earliest localities. In the later locali- 
ties they come into competition with the more attractive midseason varie- 
ties from the earlier localities. The particular combination of characters 
that render a table grape attractive and successful depends not only on 
the variety but on the soil and climate of the location. For this reason, 
certain varieties can be grown successfully only in certain areas. These 
areas are sometimes very limited, as in the case of the Tokay and Em- 
peror. The former gives the best results in the Central Valley north and 
south of Lodi, the latter on the east side of the southern San Joaquin 
Valley. The Malaga has a wider range but requires a high summer tem- 
perature. 
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Raisin Grapes.—There are a score or more of wine grapes grown on a 
considerable commercial scale in California, and about a dozen table 
grapes shipped in large quantities, with a considerable number of other 
varieties beginning to find a place in the market. Of raisin grapes, how- 
ever, two—the Sultanina (Thompson, or Thompson Seedless) and the 
Muscat of Alexandria (Raisin Muscat), constitute the great bulk of the 
crop, and with the much smaller product of the “Sultana” include 
nearly 100 per cent of the raisins of California. 

This restriction of the number of raisin varieties is accounted for by: 
(1) the narrow range of climatic variations suitable for raisin making; 
(2) the lack of advantage in producing raisins earlier or later than the 
average. This makes it possible to confine the production of raisins to 
the two or three grapes which give raisins of the highest quality. These 
grapes, in all raisin-producing districts, are one or more of three varie- 
ties, the Muscat of Alexandria, the Sultanina, and the Black Corinth. 
These varieties can be grown successfully and made into raisins only in 
districts where they give large crops of good fruit which matures per- 
feetly in the dry season and several weeks before there is much danger 
of rain. y 


THE CLIMATE REQUIRED BY THE VINIFERA GRAPE 


The vinifera grape is a typical fruit of the semi-arid warm temper- 
ate and subtropical regions. It will not thrive in regions of humid sum- 
mers, Whether temperate or tropical, nor in regions of intense winter 
cold, nor of short or cool summers. Its essential requirements in this 
respect are a hot dry summer and a cool wet winter. (Rain may be re- 
placed or supplemented by irrigation. ) . 

Temperature-—A mean daily temperature of between 35° and 50° 
Fahrenheit in winter, gradually rising to between 70° and 85° in sum- 
mer, is favorable. A mean winter temperature of below 50° for one or 
two months to keep the vine dormant, and a mean summer temperature 
of 70°, or higher, for at least one or two months to promote the growth 
and maturing of the vine and its crop are near the optimum. 

An annual sum of the mean daily temperatures above 50° Fahrenheit 
of between 3,000° and 5,000° is favorable. The sum for any section or 
locality can be found by subtracting 50 from the mean daily tempera- 
ture of each month,* multiplying each remainder by 30, and adding the 
products. The sum of the products thus obtained is the annual effective 
temperature sum for the locality. In localities with sums less than 
3,000°, many varieties will not ripen; if below 2,000° few or none will. 

4 See “Summary of the Climatological Data for the United States, by Sections,” 


which can be obtained for any section by applying to the Weather Bureau of the 
U.S. Department of Agriculture, Washington, D. C. 
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Where the sum exeeeds 3,000° the grapes ripen earlier, but when the 
sum inereases much above 4,500° the quality and quantity of the crops 
of many varieties suffer. 

Rain.—An average yearly rainfall of from 20 to 25 inches is usually 
sufficient if it is well distributed during the autumn, winter, and spring, 
and if the soil is deep and retentive enough to hold it. Less than this 
(12-15 inches) is sometimes sufficient in the cooler regions. Irrigation 
to supplement or replace rain is a perfect substitute when the water is 
free from injurious salts. Heavy rainfall may be injurious if it comes 
during the spring and early summer growth. 

Rains after the grapes begin to ripen are deleterious unless they are 
light and short. A humid atmosphere during warm weather makes it 
very difficult to control fungus diseases such as peronospora, black rot, 
and anthracnose. The complete absence of these diseases is one of the 
chief advantages of California for grape growing, and their prevalence, 
the chief cause of the difficulty of growing vinifera grapes in the eastern 
states. 


SOILS FOR VINEYARDS 


The vinifera grape is adapted to a wide range of soil types. Almost 
any soil that will grow ordinary crops, will grow grapes. It must, how- 
ever, be well drained. Deep soils are preferable, because they give space 
for the extensive root system of the vine and for the storage of the large 
volume of water it requires. Good vineyards are growing on soils not 
more than 3 or 4 feet deep, but these must be fertile, and they require 
frequent summer irrigations. 

While grapes can be grown on relatively poor sandy soils, the crops 
will not be so large as on fertile soils and a more careful choice of varie- 

‘ties is necessary. Where grafted vines are grown, as in the districts 
afflicted with phylloxera, a careful choice of the stock variety is neces- 
sary to adapt them to soils differing in depth, texture, fertility, and 
water supply. 


VITICULTURAL REGIONS OF CALIFORNIA 


Grapes can be grown anywhere in California where the soil and water 
conditions are favorable except at elevations where the temperature is 
too low or near the coast where fogs are too frequent. Different parts, 
however, are suitable for different kinds of grape growing. These differ- 
enees are due principally to variations in temperature, rainfall, and 
atmospheric humidity. These factors are influenced by latitude and 
elevation and by the ocean and ranges of mountains. The temperature 
tends to decrease as we go north and as we approach the coast and as we 
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reach higher elevations. The coastal influence is greatly modified by the 
position and height of the coast ranges. The rainfall has a general 
tendency to decrease as we go south and as we descend the foothills of 
the Sierra and approach the west side of the Great Valley and the east- 
erly slopes of the coast ranges. Atmospheric humidity and fogs decrease 
as we depart from the coast and as we approach the south. 

The variations in climate caused by various combinations of these 
factors make it possible to divide the grape-growing area of California 
into a number of regions which are very distinct at their centers, but 
intergrade as we pass from one to the other. These regions are the (1) 
North Coast; (2) South Coast; (3) Sacramento Valley; (4) Central 
Valley; (5) San Joaquin Valley; and (6) Hot Desert Valley. (See map, 
- fig. 1.) 

Northern California contains a great interior valley over 400 miles 
long and from 50 to 75 miles wide, stretching from Redding to Bakers- 
field. The northerly part of this great body of agricultural land is called 
the Sacramento Valley, the southerly part, the San Joaquin Valley; the 
middle part from Sacramento to Modesto is sometimes known as the 
Central Valley. This Great Valley with its three parts is protected from 
the storms and inclemencies of the east by the 10,000-foot rampart of the 
Sierra Nevada, and from the cool summer fogs of the ocean by coast 
ranges running parallel to the ocean shore. 

The Central Valley is its coolest part and has a moderate rainfall of 
from 14 to 20 inches, and a moderate effective temperature summation of 
about 3,750° F. It owes its relative coolness to the influence of the sea 
breezes which pass through the gap in the coast ranges north and south 
of the Golden Gate. It is the great Tokay region. The brilliant red Tokay 
reaches perfection here and produces large crops on wide areas of con- 
tiguous vineyards. Excellent Tokay grapes are produced in limited areas 
in the foothills and in parts of the coast valleys but are usually less 
profitable owing to costs of transportation and lack of packing facilities. 
In the San Joaquin Valley and the hotter regions, this variety usually 
fails to color. The Central Valley also has limited areas of several other 
commercial table grapes and large areas of heavily producing vineyards 
of wine grapes. 

As we proceed south through the San Joaquin Valley, the average 
temperature increases, reaching near its center at Fresno an effective 
summation of about 4,900° F, and becomes more favorable for varieties 
of grapes that need abundant heat. The annual rainfall, on the other 
hand, decreases gradually from about 14 inches in Stanislaus County 
until at the southern end it falls to 4 or 5 inches. Irrigation, therefore, 
is necessary in all parts for the best results. This is the great raisin- 
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producing region where a large part of the world’s crop of raisins is 
grown. Two types of raisins are most common—the large Muscats made 
from the Muscat of Alexandria by sun-drying, and known generally all 
over the world as Malaga raisins; and the seedless raisins, which Cali- 


No shading = area below 1,000 feet. 


Light shading = area between 1,000 and 
2,000 feet. 


Dark shading = area above 5,000 feet. 
NO = North Coast region. 
SO = South Coast region. 
SV = Sacramento Valley region. 
CV = Central Valley region. 
SJV = San Joaquin Valley region. 
HD = Hot Desert region. 
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Fig. 1—The grape-growing regions of California, 


fornians call Thompsons, but which the rest of the world knows as sul- 
tanas and which are made from the Sultanina grape. The Sultanina does 
well in suitable soil in all parts of the San Joaquin Valley, and sinee it 
ripens early it can be sun-dried with little danger from early autumn 
rains. It sueceeds better than most varieties in very sandy soil. 
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The Museat does better toward the south, owing to the favoring condi- 
tions of higher temperature, which promotes early ripening, and lower 
rainfall, which permits drying later in the season. The Malaga, the prin- 
cipal shipping table grape in California, is also produced in this region 
in the largest quantity. It sueceeds in all parts of the valley where soil is 
favorable and irrigation water adequate. The Emperor, the third most 
important table grape, is also almost confined commercially to the San 
Joaquin Valley and especially to an area on the east side in Fresno and 
Tulare counties. It is here that this variety most often attains the at- 
tractive reddish color that is one of its chief merits. The San Joaquin 
Valley also produces very large quantities of wine grapes, especially in 
the Fresno district, which rivals that of Stockton and Lodi in the Cen- 
tral Valley in this respect. In the hotter regions, however, they ripen 
early, before the eastern market is prepared to take them freely. With 
the rejection of Prohibition and the resumption of wine-making by 
large cellars which ean use improved methods, the crop of the present 
vineyards should find a local outlet in the manufacture of both dry and 
sweet wines. 

North of the Central Valley lies the Sacramento Valley. As we pro- 
ceed north through this valley, the influence of the sea breezes gradually 
diminishes and the average seasonal sum temperature increases as it 
does in proceeding south through the San Joaquin, reaching about 
4,800° F at Chico or nearly the same temperature as that of Fresno. 
Unlike the San Joaquin, however, the rainfall increases also until it 
reaches about 24 inches at Chico and 36 inches at Redding. Irrigation, 
though favorable, is not in all cases so necessary as in the San Joaquin 
Valley. Grape growing in this region has been less developed than fur- 
ther south, except in Sutter County and parts of Yuba County where 
the Sultanina covers a considerable area. Here, owing to more frequent 
and earlier autumn rains, special methods have to be used to hasten dry- 
ing. These methods use various dipping solutions and lately, in increas- 
ing numbers, dehydraters. Here are made most of the pale amber raisins 
so much appreciated by certain markets. 

Around the edge of the Great Valley lie the foothills of the Sierra Ne- 
vada and of the inner coast ranges. A zone in these foothills with an ele- 
vation of 300 to 1,000 feet is known as the thermal belt. This is practi- 
cally free from frost during the part of the year that the vine is active. 
In this region the land suitable for grape growing is large in the aggre- 
gate but much cut up with rocks, canyons, and stretches of poor soil, In 
the best locations some of the finest of our table grapes are grown. Viti- 
culture has not been much developed in this region, however, except in 
parts of Placer County and in a district near Vacaville. 
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Fig. 2.—Rainfall and temperature of typical grape-growing regions 
of California. 
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In southern California the main grape-growing region at present lies 
around the junction of Los Angeles, Riverside, and San Bernardino 
counties. Fifty years ago, Orange County and the westerly half of Los 
Angeles County contained more vines than all the rest of California. 
Now grapes have been replaced by citrus fruits in most of this area. A 
few raisin and table grapes are produced in southern California, but the 
main crop is wine grapes, which are well suited to the region. This region 
is somewhat open and exposed to the influence of the ocean and might be 
expected to be cold and foggy. However, its more southerly latitude and 
the direction of the coast, which faces nearly south, moderate the cold 
winds and fogs of the ocean. Table grapes are fairly successful in shel- 
tered locations and profitable for the large Los Angeles market, and 
even raisins do well in the warmer locations. 

The Colorado Desert region of the Imperial and Coachella valleys is 
no longer a desert, since the bringing of water from the Colorado River 
and the installation of wells and pumps. This is the hottest grape-grow- 
ing area of California and produces the earliest grapes, principally Sul- 
tanina and Malaga. Raisins are not made, because the early table grapes 
ripening in June are more profitable. The high seasonal temperatures, 
which rarely fall below a daily mean of 50° F, and the almost complete 
absence of rain at all seasons are shown at the bottom of the chart (fig. 
2) which represents the record of a typical location in this region. 

The last area to be considered is that of the North and South Coast re- 
gions. This consists of the valleys between the coast ranges running 
parallel to the ocean shore, and the lower slopes of these ranges. The 
principal vineyards are found in Mendocino, Sonoma, Napa, and Santa 
Clara counties, but there are also notable areas in all the counties abut- 
ting on San Francisco Bay. 

The climate of the northern part of this area is cooler in summer and 
warmer in winter than that of the interior valleys and is excellently 
suited to the growing of wine grapes of the highest quality. Few ship- 
ping table grapes are grown and no raisins except a few Greek currants. 

The coast region of southern California has some of the characteris- 
tics of the northern region but is warmer and, while less suitable for 
wine grapes, is somewhat better adapted to raisins and table grapes. 


PROPAGATION 


A new vine can be grown from a grape seed or from a piece (cutting) 
of an old vine. The first, called a “seedling,” is nearly always different 
from the vine which bore it. There will always be some resemblance but 
very seldom identity. In other words, it will be a new variety. The sec- 
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ond, ealled a “rooting,” is always the same as the vine on which the cut- 
ting grew— it is the same variety. Hopes of improvement or fears of de- 
terioration of any grape variety by any method of selection of buds or 
euttings now practiced are mostly illusory. The occurrence of sports 
(bud mutations) is rare but may have been the origin of a few varieties. 

Selection.—If we want to grow a vine or a vineyard of Zinfandel, we 
must get our cuttings from a Zinfandel vine. We must be sure that the 
cuttings are well grown, fully mature, and free from disease and unin- 
jured by drying, prolonged soaking, or other unfavorable conditions. 
We need not concern ourselves whether the Zinfandel vine from which 
we get our cutting has borne good crops or any crops, whether the grapes 
it has yielded were small or large, dark colored or light, sweet or sour. 
Variations in these respects are due to soil, climate, and culture, and the 
new vine will vary in the same way according to the soil, climate, and 
culture it finds. There is no such thing as an “improved strain” or a “de- 
generate strain” of Zinfandel. It is either a Zinfandel or something else. 
This applies to all varieties of grapes. When the variety is certainly cor- 
rect, all we need concern ourselves with is to obtain cuttings that are 
capable of making a good, quick, healthy growth. It is a matter of indif- 
ference what vineyard, what vine, or what part of a vine they are taken 
from, provided they have the qualities of size, maturity, and health 
specified. 

Cuttings.—The best cuttings are made from healthy vines that have 
borne a moderate crop, that have not been summer-pruned, pinched, or 
topped, and have not been hurt severely by autumn frost. They are best 
made a short time after the leaves have fallen and should be stored in 
moderately moist sand in a cool place until planted. A cutting of me- 
dium size with 4 or 5 internodes (joints) and 10 or 12 inches long is 
generally best. The bottom eut should be made close below the bottom 
bud and the upper cut about 1 inch above the top bud. 

Rootings.—It is best to root the cuttings for one year in a nursery. 
The nursery soil should be well subsoiled to a depth of at least 12 or 15 
inches. An excellent method is to plow 5 or 6 inches deep, grade for irri- 
gation, pulverize, and smooth, and then run the subsoiler exactly where 
the cuttings are to be planted. They can then be planted rapidly and 
accurately by means of a sheepsfoot dibble and a guide line. Planting in 
a trench dug by hand may give a little better results in some soils, but is 
more costly. 

The euttings should be planted with one internode (3 or 4 inches) 
above the surface and then the soil ridged up to the top bud after the 
first settling irrigation. Later irrigations are made in the spaces between 
the cutting ridges. 
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The soil should be settled by irrigation soon after planting. Two or 
three irrigations during spring and early summer are usually necessary. 
Irrigation should stop in time to allow the rootings to cease new growth 
during September and October. If the rootings have made a growth of 
15 or more inches by the end of August and are still making rapid 
growth, they usually need no more watering. The best root growth is 
made after new shoot growth ceases and the work of the mature leaves is 
concentrated on the roots. In loose, porous soils in the hotter localities 
later irrigations may be needed. 

Digging —Cuttings of the length recommended will have the base not 
more than 6 to 8 inches below the surface, so that a nursery digger will 
remove them perfectly if it penetrates 10 or 12 inches, or they may be 
dug by hand. Care should be taken not to split the rootings nor to tear 
off roots. After removal from the nursery they should be sorted into two 
or three sizes, the smallest being rejected or replanted for another year 
in the nursery. The sizes should not be mixed in planting. A well grown, 
even vineyard can be obtained only by using rootings of fairly even size 
and vigor. 


THE VINEYARD 


Preparation of the Soil—Before planting, the vineyard and the land 
should be freed from trees, stumps, and large stones, and graded prop- 
erly for irrigation. It should then be well plowed 8 or 10 inches deep, 
and unless very loose and sandy, subsoiled as deep and as thoroughly as 
is practicable. A well-prepared soil will usually produce a paying vine- 
yard two or three years earlier than one merely plowed a few inches 
deep. 

Pian.—In planning the vineyard, the location of the roads, avenues, 
and irrigation ditches should be determined. The roads and avenues 
should be wide enough, 16 to 24 feet, to allow the passage of the trucks 
which it is intended to use. They should be near enough together to 
obviate long unnecessary hauls or hand carrying, and arranged so that 
they do not interfere with the irrigating system. 

This will cut up the area into blocks, preferably of a width equal to 
the length of the irrigation furrows, which should usually be from 300 
to 600 feet, according to the nature of the soil. If longer, intermediate 
avenues should be left. 

The distance between vines will depend on the soil, climate, variety, 
and methods of pruning and cultivation. In fertile soils and hot eli- 
mates, where the vines grow very large, each vine should have about 100 
square feet or more. For cooler climates or less fertile soils and small- 
growing vines, about 80 square feet is sufficient. For square planting 
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and vase-formed vines 9 by 9 feet or 10 by 10 feet are appropriate dis- 
tances, with avenues of 18 or 20 feet at convenient places. For avenue 
planting or trellised vineyards 8 by 10 feet or 8 by 12 feet for vase- 
formed table grapes and 6 by 12 feet or 7 by 14 feet for raisin grapes or 
trellises are usual. It is convenient to have the widest space sufficient for 
the passage of small trucks. This requires in an old vineyard about 14 
feet. 

Supports.—All vines should have support, temporary or permanent. 
For vase-formed vines, a temporary split redwood stake 4 to 6 feet long 
is sufficient. In from 6 to 10 years, these stakes may be removed, as the 
vines should then be self-supporting. For trellises, a 6-foot stake at each 
alternate vine is usually sufficient with two No. 11 or No. 12 galvanized, 
smooth fencing wires stretched along the row at 33 and 45 inches from 
the ground. These supports are best put in place before the vineyard is 
planted, but there are often advantages in economy in delaying this 
work until the winter immediately following the planting. It should not 
be delayed longer. 

Planting.—The rootings, which have been kept in cool sand, should 
be taken out and pruned. The less the roots are pruned, the better the 
vine will grow, but it is usually necessary to prune them back to 5 or 6 
inches. If left longer, they require a very large hole, expensive to dig, or 
they may be turned up at the ends in planting, which is inadvisable. All 
the top except the main cane should be removed and this eane eut back to 
2 or 3 good buds. If the supports are in place before planting, something 
is gained by leaving a strong cane with several buds and tying to the 
stake. 

The rootings should be carefully protected from drying while remov- 
ing from the sand bed and planting in the vineyard. Each size grade 
should be planted in separate blocks or rows. If the stakes are in place 
before planting, the rooting should be given a slight slant from the bot- 
tom of the hole to the stake so that the first growth ean be tied to the 
stake easily. If planted before staking, they should be given a similar 
slant but always in the same direction so that when stakes are driven 
they can be placed close to the vine on the side to which it slants, and 
danger of breaking the vine with the stake can be avoided. Great regu- 
larity in planting and lining up of vines and stakes is necessary for the 
economical and perfect handling of the vineyard later. 


DEVELOPMENT OF THE VINES 
The First Year—During the first year, the main object is to develop 
a good root system. This is accomplished as in the nursery by promoting 
an early development of a good supply of leaves and a comparatively 
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early cessation of new shoot growth to divert the food material elabo- 
rated in the leaves and direct it into extension of the roots and maturing 
of the main cane instead of into the continuous production of new top 
growth. If vigorous top growth continues until frost, most of it will be 
killed and the roots will start the new year in an undernourished condi- 
tion and make a comparatively small growth the second year. 

Cultivation and irrigation should be conducted much as in the ease of 
the nursery already discussed. If the soil is deep and well supplied with 
water from winter rains or irrigation, all that will be needed is one, two, 
or three light irrigations, according to the soil and climate, during the 
late spring and early summer to promote and stimulate the compara- 
tively shallow roots of the young vines. By August, the roots should be 
long enough to utilize the water at greater depths and as the small young 
vines require much less than bearing or large vines, there should be suffi- 
cient water present at the lower levels if weed growth has been properly 
controlled. Late growth in the autumn is particularly dangerous the 
first year as it renders the vines liable to injury from early winter frosts 
which may not only destroy the top growth but even kill the whole vine 
if it has not become well matured. 

The Second Y ear—At the end of the first season of growth, the vines 
should possess a large, well-nourished root system and a more or less 
extensive and well-matured top growth. The whole of this top growth, 
except the strongest cane, should be pruned off soon after the fall of the 
leaves. The reserved cane should then be shortened to two or three well- 
formed buds. Vines which have made an exceptionally large top growth, 
as frequently happens in well-managed young vineyards in fertile soil 
in the hotter localities, may be left with a single long cane of the length 
of the desired trunk of the mature vines—24 to 36 inches. This should be 
left only where a cane twice as thick as a lead pencil and with well- 
formed buds and internodes of nearly normal length is found. Such a 
vine will bear a small crop the second season and should be handled in 
the way described for the third year. 

All other vines should be cut back as described to 2 or 3 good buds. 
The object of the work of the second year is to develop a single strong 
well-matured cane with or without lateral branches from which to form 
the permanent trunk. This is accomplished by “disbudding” in such a 
way as to direct the whole growing capacity of the vine into a single 
cane. Soon after the buds start, and before any of them have developed 
into shoots of more than 4 inches, they should all be rubbed off except 
one. The reserved shoot should be the strongest that is well placed for 
growing vertically near the stake. As this shoot grows it should be tied 
loosely to the stake to maintain it straight and vertical. It is first tied 
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when 8 to 16 inches long and retied once or twice more until it reaches 
the top of the stake, all other shoots being removed as they begin to de- 
velop. 

When the reserved shoot reaches the top of the stake, its growing tip 
should be pinched off. This will stay its elongation temporarily and 
cause the growth of laterals at some or all of its joints. These laterals 
should not be removed. If any of them on the lowest third of the main 
shoot tend to become very vigorous, they should be topped back to three 
or four leaves. All other laterals should be allowed to grow freely. If 
they grow so rapidly and vigorously as to be in danger of wind breakage, 
they should be tied to the wire of the trellis or, where this is impossible, 
“tipped” by the removal of an inch or two of their growing points. 

This year also there is much danger of frost injury to late-growing 
vines, so that the same precautions should be taken to cause maturing of 
the wood and cessation of new growth before frost, as already described 
for the nursery and the first year in the vineyard. 

The Third Year.—At the end of this year the vines should be han- 
dled with a prospect of a good crop—almost a full crop in the best cases 
—the following year. Each vine which has made a normal growth will 
consist of a single large cane reaching to the top of the stake, with or 
without laterals. This cane should be cut back to a height as nearly equal 
to that of the desired head of the mature vine as possible. If well-ma- 
tured laterals are present, those on the uppermost third of the cane 
should be left with one, two, or three buds according to their thickness 
and the perfection of their buds. All other laterals or other canes should 
be removed. After pruning, the vines should be securely tied to the sup- 
porting stakes as in the previous years. If the vine is on the windward 
side of the stake, as it should be, the ties will be more lasting. No tie 
should make a complete turn around the stem or the vine will be choked 
as it increases in size, and all above the tie will be killed. 

During the spring and summer, all growth on the lower half of the 
vine should be prevented by the removal of starting buds or shoots be- 
fore they make much growth. This year as the vines will bear a good 
erop they will require more irrigation and, as the crop tends to lessen 
late growth, late irrigations are less dangerous and often necessary. 

After the Third Y ear.—At the end of the third year, the vines should 
have reached the stage of full bearing. The pruning then consists in 
leaving the number of spurs of 2 or 3 buds needed for the expected crop. 
These spurs should be in the best position possible to develop the desired 
vase form which will finally consist in a ring of four or five arms, rising 
at about 45° from a central point known as the “head.” This form ean 
be obtained only gradually after several years of skillful pruning. At 
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first, the arms will start at different levels, but they should always be as 
near the head or top of the trunk as the growth of the particular vine 
permits. There should be no haste in attempting to obtain the desired 
form—in fact with most vines it will always be more or less imperfect— 
but if it is kept in mind as an ideal, all the vines can be brought to a form 
which has all the practical advantages of the ideal. 
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Bi-lateral cordon 


Fig. 3.—Principal systems of training. 


Forms of Vines.—The form of vine in view during the discussion so 
far is that known as the vase, goblet, or head form. It gives the vine the 
form of a bush varying in size, according to the vigor of the variety, and 
consisting of an upright stem, from 18 to 40 inches in height, supplied at 
the summit with 4 or 5 arms from 6 to 18 inches long arranged some- 
what in the form of a goblet. Near the end of each of these arms are left 
one or more spurs of one-year-old wood which produce the fruit and 
most of the foliage each year. This form is that most commonly used, not 
only in California, but in the world at large. Its main merit is its econ- 
omy and simplicity. It is completely different from the natural sarmen- 
tose form of the wild vine spreading with numerous trunks or branches 
many yards over trees or other supports. Some varieties do not thrive 
with this excessive interference with their natural habit, and it is highly 
probable that better results in crop and quality could be obtained from 
all varieties by methods less at variance with the nature of the vine. 
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Many, perhaps most, varieties, however, give excellent results with this 
system and its economy and simplicity will probably make it always one 
of the principal or preferred methods. 

Several other methods, however, are used. Those most used in Califor- 
nia are known as cane pruning (or modified Guyot system) and the uni- 
lateral and bilateral cordon systems. It would require a large treatise to 
discuss these various systems completely, but their general nature can 
be understood by a study of figure 3, which shows some typical vines of 
these three systems. If the general principles of the formation of headed 
vines are understood, the methods of formation of other systems can be 
easily learned. 

Arbors.—The principles of pruning apply equally to the treatment 
of vines grown on arbors or pergolas. The form given depends on the 
space to be covered. It consists of a number of long branches arising 
from a single trunk 2 or more feet high. These branches are given the 
arrangement and direction best adapted to cover the space. They should 
be trained in a regular form, clear from each other, and equally spaced. 
This is important for ease of pruning and regularity of growth and bear- 
ing. Each branch should be treated as a cordon. After the vine has been 
made to cover the required space by the gradual increase and elonga- 
tion of branches by the use of canes, spur pruning is preferable. Varie- 
ties which require cane pruning are troublesome and difficult to main- 
tain in good condition on an arbor. 


PRUNING 


Pruning is the removal of any living part of the vine except the fruit. 
If done while the vine is dormant it is called “winter pruning,” if while 
the vine is growing—“summer pruning.” 

Functions.—The principal and only essential function of pruning is 
to keep the vine within the limits and give it the form necessary for eco- 
nomical eulture—for performing such operations as tillage and irriga- 
tion, disease and pest control, and harvesting. Other purposes, such as 
prevention of overbearing, promotion of set of fruit, and protection 
from wind damage, are more perfectly attained by other means. Unfor- 
tunately these other means are unavailable in some cases because of their 
diffieulty or high cost. 

Influence.—Pruning—the removal of living parts of the vine—has 
two effects: (1) it concentrates the activities of the vine into the parts 
left; and (2) it diminishes the total capacity of the vine for action, that 
is, growth and fruit bearing. Correct pruning consists in utilizing the 
first effect to the extent required while avoiding the second effect as 
much as possible. 
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A heavily pruned vine, other things being equal, will produce fewer 
leaves than one lightly pruned. It will produce its maximum number of 
leaves and maximum area of foliage surface later, and the total annual 
work of photosynthesis will, therefore, be less. The consequence will be 
that less carbohydrates—starch, sugar, ete.—will be formed, and the 
amount available for the nourishment of root, stem, and branch, and of 
flower and fruit, will be less. This effect is usually masked by the fact 
that the lightly pruned vine produces a very large crop and, as the crop 
is weakening to an extent similar to that of pruning, the'actual perform- 
ance in the production of wood, foliage, and fruit of the lightly pruned 
vine, during a series of years, may be no more and even less than that of 
the heavily pruned. If the crop is restricted with due measure, however, 
the lightly pruned vine will produce more crop and make more growth 
than the heavily pruned. 

These facts should be kept in mind as a controlling principle in all 
forms of pruning. 

Spur or Short Pruning.—In short-pruned vines, all the canes (a shoot 
when it becomes woody and mature is known as a “eane’’) which have 
grown during the summer are removed at the winter pruning, except 
half a dozen or so, and these are shortened to “spurs,” usually of 2 
or 3 buds. The buds left produce the leaves, fruit, and canes of the fol- 
lowing year. Most vines have so much recuperative power that this 
treatment, in spite of its weakening effect, can be kept up year after 
year with satisfactory results in crop. With some varieties, however, the 
weakening effect on the floral organs is sufficient to prevent bearing or 
to result in straggly bunches and small berries. With such varieties, cane 
pruning is usually adopted. 

Cane or Long Pruning.—This method, which can be used with either 
vase-formed or cordon vines, consists in leaving, in place of some or all 
of the spurs, canes 3 or 4 feet long (fruit canes). As usually practiced, 
it diminishes the severity of the pruning only slightly and improves 
bearing chiefly by utilizing buds farther removed from the base of the 
canes. These buds are usually better nourished and therefore more fruit- 
ful. It is used for varieties which bear little on the lower buds (e.g., Sul- 
tanina). With varieties fruitful at the lower buds (e.g., Muscat) it is 
dangerous in its usual form and leads to overbearing, poor quality, and 
weakness of the vine. 

It can, however, be used with advantage with all varieties if the pre- 
caution is taken to remove all flower clusters in excess of a number which 
is reasonable for the size and vigor of the vine. These clusters must be 
removed before the flowers have opened. The number of canes can be 
increased to any degree that will not interfere with cultural operations 
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or increase their cost too much, provided that the reduction of the num- 
ber of clusters is carried out to a sufficient extent and at the right time. 
This method has given remarkable results with many varieties in experi- 
mental trials. It has been tried with success in a small way in vineyards 
but has often proved disastrous in the hands of growers who are not 
fully informed as to the danger of overbearing and of the ways of avoid- 
ing this serious defect. 

Summer Pruning.—The operations of disbudding or the removal of 
starting shoots on young vines, the removal of shoots (“water sprouts” ) 
from the trunk and head of the vine, and the pinching or topping of 
growing shoots are the principal forms of summer pruning in use. Sum- 
mer pruning is even more depressing and weakening than winter prun- 
ing and should be practiced only when necessary and limited as much as 
possible. 

The removal of swelling buds and growing shoots necessary in form- 
ing young vines should take place as early as possible, before the vine 
has expended energy on the production of undesired growth. If these 
shoots, however, have been allowed to grow more than 10 inches or so, 
they should not be removed entirely but simply checked by pinching off 
an inch of the growing tip. This will prevent their growing large at the 
further expense of the desired shoots and still utilize the few leaves they 
have formed for the nutrition of the whole vine. The removal of water 
sprouts growing out of the trunk and arms of mature vines should be 
treated in the same way. The cutting back (‘“topping’’) of the shoots 
that are required for the formation of the vine and for bearing the crop 
is always harmful and in most cases unnecessary. It has only one com- 
mon use—the protection of the shoot from breaking off by high winds. 
This is better accomplished by pinching an inch off the growing tip when 
the shoot is less than 18 inches long. The equalization of the growth of 
strong and weak shoots in developing or preserving the form of the vine 
is accomplished in the same way. A pinched shoot will be delayed in its 
development and thus allow weaker shoots to overtake it. 

Thinning.—The removal of some of the flower clusters or of the clus- 
ters after the fruit has set, or of some of the berries after they have 
formed is called “thinning.” Like pruning it consists in the removal of 
living parts of the vine and has one of the effects of pruning—the con- 
centration of the activities of the vine on the parts left. In the other 
respect, however, its effect is exactly the opposite of that of pruning; it 
strengthens the vine by limiting the crop and increases the capacity of 
the vine for both growth and future bearing. 

The general effects of thinning are (1) better nutrition of the flower 
clusters left and a consequent better set of berries; (2) increase of size, 
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color, and general good quality of the fruit; (3) promotion of the ma- 
turity of the crop. It is particularly useful for table grapes subject to 
coulure (dropping of the blossoms) and millerandage (production of 
small abortive berries—“shot” berries). Flower-cluster thinning is an 
indispensable accompaniment of the generous use of fruit canes. The 
amount of thinning necessary can be determined only by experience 
with each variety in each vineyard. It is usually one half or more of the 
flower clusters on the vine or of the berries in a cluster. 

With varieties subject to coulure, cluster thinning is preferable; with 
varieties that usually have compact bunches, thinning the berries be- 
fore they are one-third grown is usually best. Some varieties when long- 
pruned require both flower-cluster thinning before blooming to reduce 
the number of clusters and berry thinning after setting to reduce the 
compactness of the fruit clusters. 

Girdling—This operation, called also “ringing” and “cinecturing,” 
consists in the removal of a ring of bark about 14 inch wide (0.10 to 0.15 
inch) from the lower part of the trunk or from an arm or a cane below 
the fruit which it is intended to affect. The effect is to cause the earbohy- 
drates elaborated in the leaves to accumulate in the parts above the 
wound, including the clusters of blossoms and fruit. The result is that 
the berries grow larger. If done before blossoming, it promotes setting 
and thus increases the number of berries. In some eases, this latter effect 
may increase the number of berries and weight of the cluster so much, 
that the size of the fruit is not increased. In most cases of this kind, ex- 
cept with Black Corinth, the girdling should be followed by berry thin- 
ning. , 

Girdling is a form of summer pruning and is weakening, in some cases 
greatly so. Only very vigorous vines ean withstand its yearly repetition. 
It is of much less general application than the other methods mentioned 
and in general should not be resorted to until as much improvement as 
possible has been obtained by the other methods. 

Clearing the Clusters—Many fine clusters of grapes are injured or 
completely spoiled at harvesting in the endeavor to disentangle them 
from each other or from shoots around which they have formed. This 
ean be avoided by disentangling them while the berries are still small 
and the clusters loose. This is easily and quickly done, and any slight 
injury at that time is repaired by the time the grapes are ripe. 


GRAFTING 
Vines are grafted for two purposes: (1) to change the variety; (2) to 
place the vines on roots resistant to phylloxera. For the first purpose the 
ordinary cleft graft is generally used. It is made 4 to 6 inches below the 
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surface of the soil. No wax or other covering. except moist well-pulver- 
ized soil is used and no tying except with vines less than 11% inches in 
diameter. A two-bud scion is generally used and the whole graft com- 
pletely covered with loose soil until the top bud swells, when the starting 
bud should be uncovered. 

In grafting resistant vines, special methods are used. The best in use 
are bench grafting and field yema grafting. In the first, a one-bud scion 
of the fruiting variety is grafted on a 10 or 12-inch cutting of the resist- 
ant variety, and the graft thus made united and rooted in a nursery for 
one year and planted in the vineyard the next. In the second method, the 
resistant cutting is rooted for one year in a nursery and planted in the 
vineyard early the next spring. About September of the year of plant- 
ing, a scion bud is placed in the resistant stock about 1 inch above the 
surface of the ground and well covered with loose soil. This bud unites 
the same year, but remains dormant until the following spring, when it 
is started by the removal of the resistant top above the scion bud. The 
methods used in both cases are special and not always understood by 
general nurserymen. 


DISEASES AND PESTS 


California is free from most of the serious fungus diseases and insect 
pests which trouble the grape growers of other regions. There are, how- 
ever, several present which must be controlled if the full profit of a vine- 
yard is to be obtained. 

Oidium.—A fungus disease known as powdery mildew, or oidium, ex- 
ists in every grape-growing region in California. It attacks all green 
parts of the vine, leaves, shoots, and unripe grapes. If neglected it causes 
curling and withering of the leaves in spring, the dropping, discolora- 
tion or splitting of the berries, and the blackening and imperfect matur- 
ing of the canes. It is controlled by dusting with very finely divided 
sulfur, either ground or sublimed. This is applied either by knapsack 
blowers or by powerful machine dusters. The best of the latter do excel- 
lent work. The vines must usually be dusted at least three times not later 
than: first, when the shoots are 10-15 inches long; second, just before 
blossoming; third, when the berries have set and grown to about one- 
half or one-quarter of their full diameter. In some districts a fourth or 
fifth sulfuring is often necessary either when the berries are half grown 
(in the coast regions) or just before the ripening of the grapes (late 
varieties in irrigated regions). 

Esca.—V ines over seven or eight years old are sometimes attacked by 
a wood-destroying fungus which obtains entrance through pruning 
wounds and destroys the old wood in the trunk or large arms. The vine 
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shows little effect until the decay reaches the new wood, when the growth 
weakens, the leaves become yellow in patches, the grapes spotted or com- 
pletely dry, and finally the vine dies, often suddenly. This disease can 
be controlled when the first symptoms appear, by the use of an arsenic 
spray. The spray most generally used consists of 2 pounds of sodium 
arsenite dissolved in 50 gallons of water. A spray containing 50 per cent 
more arsenite (3 pounds) has also been used successfully, but cases of 
injury to the vine have been reported where this stronger spray has been 
used. The specifie symptom of this disease is the dry rotten wood (punk) 
in the middle of the trunk or large arms. All the other symptoms men- 
tioned may be found with other diseases which are not controlled by 
this spray. 

Grape Leafhopper—tThe grape leafhopper, sometimes called the 
‘vine hopper,” is a small whitish insect that injures the leaves by suck- 
ing out their juices. It is the most serious vine pest in hot interior valleys 
of California. It is found as a greenish nymph about 4, inch long on the 
underside of the leaves and as a whitish flying adult all over the vine. It 
causes minute round yellowish spots on the leaves and when abundant 
causes the leaves to drop prematurely. There are several broods during 
the year. The earlier broods may prevent the ripening of the fruit and 
the later broods injure the quality by the black specks of their droppings. 

The prevalence of the leafhoppers varies in a kind of eyele. There will 
be a gradual increase of numbers for several years and then a sudden 
drop, followed by a repetition of the cycle. For this reason the amount 
and kind of treatment necessary varies with the year. In Extension 
Cireular 72, J. F. Lamiman gives the following list of seasonal control 
measures. It is seldom if ever necessary to employ all of them. Treat- 
ments 3 and 4 are usually effective and sufficient if thoroughly applied 
in the infected district. 


1. Clean cultivation followed by covercrops in the fall. 

2. Planting of a trap crop and treating it with calcium cyanide dust or pyre- 
thrum-oil sprays to destroy the overwintering adults before vine growth starts. 

3. Early spring treatment of adults with calcium cyanide dust or pyrethrum- 
oil sprays after movement to vines. 

4. Two nymphal treatments with nicotine or pyrethrum sprays or nicotine dust. 

5. Treatment of first brood adults with calcium cyanide dust or pyrethrum-oil 
spray. 

6. Treatment of second brood nymphs with nicotine dust. 

7. Calcium cyanide dust treatment of adults before harvesting crop.5 


Grape Root Worm.—The grape root worm is the grub of a beetle 
which eats narrow channels in the leaves, usually during May. The 


5 From: Lamiman, J, F, Control of the grape leafhopper. California Agr. Ext. 
Cir, 72:19, 1933. 
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beetle itself does little damage but it lays eggs on the vine from which 
grubs hatch, drop to the ground, and finding their way to the root do 
much damage by eating the small roots and the outer layers of the large 
roots. The injury is sometimes serious and similar to that due to phyl- 
loxera. This pest is controlled by spraying the vines in May with an arse- 
nate of lead spray (3 pounds of powdered arsenate of lead to 100 gal- 
lons of water), which kills the leaf-eating beetles before they lay their 
eggs. 

Erinose.—Erinose appears as small or large patches of white hairs 
on the underside of the leaves and corresponding bulges on the upper 
side. It is the result of a microscopic mite which causes the leaf hairs of 
the vine to grow abnormally large. It seldom does serious harm except to 
alarm the grower. It is easily controlled by the method of dry-sulfur 
dusting used for oidium. 

Phylloxera.—tThis small insect, related to the seales and aphids, is the 
most serious pest of the vine in California with perhaps the exception 
of the grape leafhopper. It attacks the roots of the vine, and when a vine- 
yard becomes infected there is usually no remedy. Protection is possible 
and satisfactory, however, by the use of resistant rootstocks, which are 
little injured by the pest. 

Large areas of vineyards have been destroyed or are infested in the 
northern coast counties and in the Sacramento, Central, and San Joa- 
quin valleys. Only a few small infested areas are known in southern 
California. The insect occurs principally in clay and loam soils. Very 
sandy soils are nearly or quite immune. 

In planting a vineyard in an uninfested area, all necessary precau- 
tions should be taken to avoid introducing the insect. As it lives only on 
the roots of the vine, the main danger is the use of rootings grown in 
areas already infested. It is best to disinfect all rootings by immersion in 
hot water (130° F') for 5 minutes before planting. The insect may also 
be introduced in grape boxes, farming implements, or other materials 
which have been used in an infested vineyard. 

Where water is cheap and abundant and the land level, the insect can 
be controlled by flooding. If the vineyard is kept submerged to a depth 
of 6 inches or more for 3 or 4 weeks in December or January all or most 
of the insects will be drowned. This treatment may have to be repeated 
every three or four years. 

Resistant Vines.—The only permanent and generally effective method 
of protection is the use of resistant rootstocks. The principal stock used 
in California is the Rupestris St. George. This does well in deep soils but 
fails or is unsatisfactory wherever there is hardpan, high water level, or 
shallow soil. Stocks which have been found by the California Experi- 
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ment Station to be superior to the St. George in these soils are the hy- 
brids Chasselas x Berlandieri 41-B, Berlandieri x Riparia 420-A, and 
Riparia x Rupestris 3309 and 3306. These are not only adapted to a 
wider range of soil conditions, but promote the bearing and quality of 
the crop better than St. George. The first two are a little difficult to root 
but are well worth the extra trouble or expense. The last two are some- 
what sensitive to alkali. 

There are no vines sufficiently resistant to phylloxera that have fruit 
of any cultural value in California. Resistant vines are useful, there- 
fore, only as rootstocks and must be grafted with vinifera varieties. 


THE GRAPE VARIETIES OF CALIFORNIA 


In the vineyards, gardens, and collections of California there are 
growing probably five hundred or more varieties of vinifera grapes, Of 
this horde, a very small number, not much exceeding a score, are grown 
in sufficient quantities to be shipped in earload lots. A similar number 
are marketed in small quantities locally or as occasional express con- 
signments. The rest are varieties that have been superseded by varieties 
more suited to present market conditions or are varieties which are being 
grown for curiosity or experimentally with the hope of finding some- 
thing superior to those now grown extensively. 

Each of the principal grapes owes its preéminence to the fact that it 
fills some market requirement better than any other now known or suffi- 
ciently tested. In the list given below, an attempt has been made to in- 
clude the principal varieties now being shipped. Each of these may be 
considered a “type,” and the qualities to which it owes its preference are 
given, together with its defects. Newer and less extensively grown va- 
rieties, which promise to be equal or superior to the type for the same or 
a similar purpose, are listed near the type. 

The principal grapes® of California can be divided into three large 
classes : 

Class I. For drying; raisin grapes. 

Class II. For eating fresh; table grapes. 

Class III. For manufacturing purposes; wine grapes. 


RAISIN GRAPES 

Muscat of Alexandria.—The berry of the Muscat of Alexandria is 
large, white, oval, pulpy, with a strong Muscat flavor. It is the variety 
from which the finest, and indeed most, of the raisins of Spain—Mus- 
eatels, Malagas, ete.—are made. It has no rival for quality as a cluster 


6 The regions most suited to each variety, so far as known, are indicated in each 
case. See figure 1. 
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or dessert raisin. Occasionally other varieties are dried to produce a 
similar raisin, but they are always much inferior. In California, the so- 
ealled Malaga (Panse de Roequevaire), our principal table grape, and 
the Feher Szagos, of unknown origin, a large, heavy-bearing, inferior 
white wine grape, are sometimes used for this purpose, but the product 
is hard, tasteless, and used only for cooking. The Gordo Blanco of Spain, 
the Huaseco of Chile, and the Zibbibo of northern Africa, seem to be 
identical with this variety. The raisin Muscat is also largely used as a 
table grape and to a less extent for the manufacture of sweet wine. (San 
Joaquin Valley region. ) 

Sultanina.—The berry of the Sultanina is small, oval or cylindroidal, 
yellow, seedless. From this grape the sultana raisins, grown principally 
in Smyrna, are made. It is called oval Kishmish in the Levant, Sultana 
in Australia, and Thompson or Thompson Seedless in California. It is at 
present the most largely grown raisin grape in California. A pink form 
is grown but has no special merit except as a local table grape in the 
coast counties. The Sultanina is also used as a table grape. (San Joaquin 
Valley, South Coast, and desert regions. ) 

Sultana.—This grape resembles the last, but has smaller and spher- 
ical or oblate berries, and produces a raisin of lower quality. It succeeds 
in poorer soils and with less care than the Sultanina. It is the grape 
known as the round Kishmish in the Levant. (Sacramento Valley re- 
gion. ) 

Monukka.—The berry is cylindroidal, purplish, seedless, a little 
larger than the Sultanina. It originated in Persia and was planted in 
California first as a table grape, but it does not ship well. It is now used 
for raisins sold in local markets. The raisins are much liked by some, but 
do not enter the general market. 

Black Corinth—The berry is very small, nearly spherical, black or 
dark purple, seedless. It is from this grape the “currants” of Greece are 
made. It succeeds well in California when girdled and given the requi- 
site special care, but has not generally been found profitable. The White 
Corinth is a distinct variety which bears well without girdling. Its rai- 
sins resemble those of the Sultana, but are smaller. Their quality is 
inferior to that of the Black Corinth. 


TABLE GRAPES 


Malaga.—The berry of the Malaga is large, short, oval and white. 
This grape is grown more largely than any other table grape in Califor- 
nia. Its origin or correct name is not known. It is grown in France on a 
small scale in a number of localities under different names. Over 8,000 
carloads were shipped from California in 1927, but 1,600 of these as 
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wine grapes, which shows that it has been overplanted, since it is very 
poorly suited to the purpose. It sueceeds only in the warmer localities 
and fails to attain its size or quality as a table grape in the cooler parts. 
A similar variety, the Kurtelaska, has been tried successfully, but seems 
to have little or no superiority. (San Joaquin Valley region. ) 

Dattier—The berry of the Dattier resembles that of the Malaga in 
color and texture but is eylindroidal and more elongated. It is earlier 
and is grown for the early market principally in the Imperial region. 
The Dizmar, a similar grape, is of equal quality and very early but is 
not much grown because of its irregular bearing. (Sacramento Valley 
and San Joaquin Valley regions. ) 

Ohanez.—Ohanez, usually ealled the Almeria, is the grape shipped 
from Spain in cork dust. It is of fair quality when well grown and ripe 
but its chief value lies in its keeping qualities. It has been grown for 
many years in California on a small seale with indifferent success, both 
in quality and productiveness. By trellising, longer pruning, and cross _ 
pollination, its behavior has been much improved in both respects, plant- 
ings have increased, and a considerable number of carloads are shipped 
packed in sawdust. (San Joaquin Valley region. ) 

Olivette Vendemien.—This seems to be the grape called Olivette 
Blanche in the Midi of France. It resembles the Ohanez rather closely 
but is slightly more elongate. It is most easily distinguished by the seeds, 
which are 50 per cent larger than those of the Ohanez. The Ohanez seeds 
are also rounder and have a shorter, more pointed beak. The Vendemien 
is shipped packed in sawdust and passes for “Almeria” in most mar- 
kets. It is preferred by some growers as a more regular bearer. It stands 
shipment almost as well as the Ohanez but does not keep quite so long. 
(San Joaquin Valley region. ) 

Rish Baba.—This is a Persian grape, one of several varieties of white 
grapes which are often referred to as “ladyfingers.” It is of very at- 
tractive appearance, long, spindle-shaped, and of pleasing flavor and 
texture. It requires skillful packing to carry well and is produced by 
only a few growers. It is superior to the Pizzutello, a similar Italian 
grape formerly grown. (Sacramento Valley, Central Valley, and San 
Joaquin Valley regions. ) 

Olivette Blanche.—This is another of the so-called “ladyfingers” and 
seems to be the Spanish grape, Santa Paula. It bears well and ships bet- 
ter than the Rish Baba but its quality is not quite equal to that of the 
latter. (San Joaquin Valley region.) 

Tokay.—The berry of the Tokay is large, irregularly short oval, and 
obliquely flattened at the apex. Its most valuable quality is its brilliant 
red color, which it attains, however, only in limited localities, of which 
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the principal are in the central part of the great interior valley. In the 
cooler regions its ripening is late and irregular and in the hotter regions 
it fails to color sufficiently even when ripe. This variety appears to have 
originated in Kabylia, a province of Algeria, where it is known by the 
Arab name of Ahmar abu Ahmar (Red father of Red). It is grown also 
in southern Europe, under various names, e.g., Angelino, Culo de Horza. 
It has no connection with the famous Tokay wine of Hungary nor resem- 
blanee to the Furmint from which this wine is made. It was the prin- 
cipal shipping grape of California until surpassed by the Malaga. It 
appears to be regaining ground, for in 1927 slightly more Tokay than 
Malagas were shipped as table grapes. (Central Valley region.) 

Molinera.—The berry of the Molinera is large, spherical and deep red. 
This is the only red table grape except the Tokay which has been shipped 
in any large quantity from California. In 1927, the shipments reached 
116 carloads. It is about equal to the Tokay in eating quality and is a 
little easier to pack and ship. It has a very attractive red color, but does 
not equal the brilliant red of the Tokay. The main advantages of the 
Molinera are that it can be grown suecessfully in localities unsuited to 
the Tokay and it is a little earlier. This variety is grown and shipped 
under various incorrect names such as Red Malaga, Marvel of Malaga, 
and Maraviglia de Malaga. In Almeria it is used to pollinate the Ohanez. 
(San Joaquin Valley and Sacramento Valley regions. ) 

Among other promising red varieties which are being tested, are He- 
nab, Rose Damascus, and Paykani. These are all excellent varieties but 
too delicate to ship far with present methods. 

Emperor.—tThe berry of the Emperor is large, long-oval, dark purple 
or red. This is the third of the three varieties that constitute 95 per cent 
of all California table grapes, if we except the Sultanina and Muscat, 
which are sometimes shipped in fairly large quantities for the same pur- 
pose. This variety, like the Tokay, is successful only in a limited range. 
In both eases it is a matter of attaining a desired color. The Tokay is 
profitable only where it attains in perfection its normal brilliant red 
color. The Emperor, which is normally dark purple or almost black, is 
most profitable in localities where it fails to attain this normal color and 
reaches only a light purplish red which the market finds attractive. The 
principal Emperor region is near the Sierra foothills along the east side 
of the San Joaquin Valley in Fresno and Tulare counties. The Black 
Ferrara, which the “red” Emperor replaced, is a good shipper and is 
beginning to be planted again. (San Joaquin Valley region. ) 

Hunisa.—The berry of the Hunisa is large, cylindroidal, dull red, of 
very attractive appearance and good eating qualities. Its keeping and 
shipping qualities are equal to those of the Emperor. Unfortunately it 
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usually sets badly and forms many abortive “shot” berries. Lf this defect 
can be overcome, as appears probable from tests made at Davis, it would 
seem to be equal or superior in all respects to the Emperor. It is of Ar- 
menian origin. (Sacramento Valley and San Joaquin Valley regions. ) 

Cornichon.—The berry of the Cornichon is large, elongated, ellipsoi- 
dal, black, often somewhat flattened on one side, but not gherkin-shaped 
as its name indicates. It is known in France as Olivette Noire. This is 
one of the finest table grapes grown in California, and the most largely 
grown of the table grapes after the three main varieties. Its irregularity 
of bearing with ordinary methods of pruning restrict its extension. 
(Sacramento Valley, San Joaquin Valley, and South Coast regions. ) 

The Golden Jubilee is a grape of somewhat similar appearance but of 
higher quality. It bears well at Davis, with ordinary pruning. Sinee it is 
of more delicate texture than the Cornichon and has a thinner skin, it 
would probably be more difficult to ship. It is, however, well worth try- 
ing experimentally. 

Black Prince.—The berry of the Black Prince is medium-large, spher- 
ical, and brownish purple. The Rose of Peru is considered a synonym of 
this variety. It is lighter in color, but this difference is thought to be 
due to difference of climate. This variety is of good quality and much 
liked in some markets. It is the best of the early black table grapes exten- 
sively grown in California and bears well with ordinary methods of 
management. That 78 per cent of the 214 cars of this variety shipped in 
1927 went as “juice stock” indicates that present plantings are more 
than sufficient to supply its present demands as a table grape; and it is 
not a good wine grape. The Angulata is not yet grown commercially, but 
it seems in some ways to be superior to the Black Prince and has similar 
qualities. It is earlier but remains on the vines in good condition for a 
longer time. (North Coast, South Coast, and Central Valley regions. ) 

There are several varieties of this type: the Black Morocco, which was 
formerly more largely grown than at present; the Gros Ribier, the Gros 
Colman, and the Gros Guillaume (Danugue), which have been planted 
lately and are proving attractive to the market; and the Gros Maroc, 
which is as yet hardly grown out of collections, but is very promising. 

Gros Ribier—The berry of the Gros Ribier (more properly called Al- 
phonse Lavallée) is very large, spherical, and black. This grape was first 
propagated by a nurseryman at Orleans, France, and was brought to 
California from a French nursery by the California Agricultural Ex- 
periment Station in 1904 under the erroneous label of Gros Ribier. It is 
now being grown and shipped under the name of Ribier, which belongs 
to a very different oval grape. Another difficulty has arisen from the 
confusion of this variety with two similar varieties, the Gros Colman 


30 CALIFORNIA AGRICULTURAL EXTENSION SERVICE [ Crr. 30 


and the Gros Guillaume, and their mixing in many vineyards. These are 
also large, black, spherical grapes and difficult, except for the expert, to 
distinguish by the fruit alone. As the Gros Ribier promises to be an ex- 
cellent addition to our grape varieties, superior in most cases to the two 
with which it has been confused, the main marks by which they can be 
distinguished will be given. The Gros Maroc is a promising variety which 
also might be confused with these if it gets into the vineyards. The Black 
Morocco, one of our oldest introductions, sparingly grown, might also 
be confused. These two are, therefore, also included. 
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Fig. 4.—Varieties often confused. 


The Gros Ribier is distinguished from all the other four varieties 
mentioned by the fact that many of the berries are flattened at the apex 
(end away from the stalklet) and the pulp is thicker (less erisp and 
juicy). Its clusters are usually of medium size, loose or well filled, but 
not dense or compact. Its leaves are rounded, with short but acute teeth, 
and the sinuses (spaces between the lobes) extend half way to the end 
of the petiole (leaf stalk). The growing tips are somewhat hairy and the 
leaves fairly so. The upper surface is smooth and dull. The main dis- 
tinguishing points of the other varieties are: (1) The Gros Guillaume 
has no hatriness on tips or leaves, the leaves are shiny, the teeth are 
longer, and the clusters are very large. (2) The Gros Colman is very 
densely woolly on tips and leaves, the leaves are a dark green and wrin- 
kled with a rough but shiny surface and they have fewer and shallower 
lobes. (83) The Gros Maroc has woolly growing tips but the mature leaves 
are nearly free from woolliness, they are much contorted and the sur- 
face rough, the sinuses are few and shallow, the teeth are obtuse, and 
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the clusters are small and compact. (4) The Black Morocco is a much 
more slender grower than any of the others and produces regularly 
large second and third crops. The leaves are small and quite smooth, 
have five lobes with deep and often closed sinuses. The most striking dif- 
ferences are indicated by italics. 

These five varieties are adapted to the hotter regions, except the hot 
desert region. The Gros Guillaume does well on warm exposures in the 
North Coast and South Coast regions. 


RED WINE GRAPES 


Zinfandel.—This is the best known and the most largely planted of 
the California wine grapes. It is of fair quality but rather light in 
eolor. As it is very subject to sunburn and black mold (Aspergillus) in 
hot districts, it is suited best to the cooler districts. Although a rather 
small grower, it bears well and is easy to cultivate. It has compact 
bunches and the skin is thin and easily broken so that it is difficult to 
ship in good condition. (North Coast region. ) 

Carignane.—This variety is equal in quality to the Zinfandel, has a 
little deeper color, and ships well. It bears well in all grape-growing re- 
gions and is very vigorous. It is perhaps the best of the California bulk 
wine grapes, and is largely planted. Because of its susceptibility to 
oidium it requires careful sulfuring and should not be planted in situa- 
tions much subject to summer fogs. (North Coast region. ) 

Mataro.—The fruit of this variety is similar to that of the Carignane. 
It is less subject to mildew but requires a somewhat hotter climate. In 
the cooler regions it lacks quality. It starts its buds late and is therefore 
valuable for situations subject to spring frosts. (South Coast region.) 

Grenache.—This variety also resembles the Carignane, but is of some- 
what higher quality especially for sweet wine. It is a little lighter in 
color but bears and ships almost as well. (Sacramento Valley and San 
Joaquin Valley regions. ) 

These last three varieties are often confused by the shippers. Their 
principal points of difference are: the Mataro has very upright canes, 
leaves of medium size, dark green above and white woolly below, and 
ripens later than the other two; the Carignane has large irregular or 
somewhat contorted leaves with sparser and less white woolliness below 
and longer and more spreading canes than the Mataro; the Grenache has 
smaller and more yellowish leaves; no woolliness on the leaves and 
smaller seeds than either of the others. 

Bouschet Hybrids About seventy years ago, Louis Bouschet and his 
son, Henri Bouschet, crossed several of the common large, vigorous, fer- 
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tile wine grapes of southern France with the small, weak Teinturier, a 
variety remarkable for the intense color of its fruit. The object was to 
unite the good qualities of the common grapes with the intense color of 
the Teinturier—(The Dyer). The attempt was successful and now three 
of them, Petit Bouschet, the Alicante Henri Bouschet, and the Grand 
Noir de la Calmette, are widely grown in France, Algeria, and other 
regions where ordinary wines are produced on a large seale. The first is 
a cross between Aramon and Teinturier; the second and third between 
Alicante (Grenache) and Petit Bouschet. Only the Alicante Bouschet 
is grown largely in California. 

Alicante Henri Bouschet.—This name is usually contracted to Ali- 
cante Bouschet in California. This is not confusing because, while several 
crosses of the same parentage exist, this, if we except the Grand Noir, 
is the only one of importance. The contraction to Alicante used by ship- 
pers may, however, lead to misunderstanding, because this name is a 
synonym of Grenache, which has also been shipped in quantity from 
California. The Petit Bouschet is seldom found growing alone in Cali- 
fornia but occurs frequently as an unintentional mixture with the Ali- 
eante Bouschet. The Grand Noir is usually found unmixed but is grown 
in but a few vineyards, though the number tends to increase. (Central 
Valley and South Coast regions.) 

All three are good bearers and deeply colored. The Alicante Bouschet 
is the firmest and withstands shipping best. In the cooler districts, how- 
ever, it often fails to reach the required degree of sugar and becomes 
moldy quickly after rains. It is best suited to warm locations in the coast 
valleys and especially on sloping well-drained land. For richer and 
deeper soil, especially in locations where ripening is retarded, the Grand 
Noir is to be preferred because it ripens a little earlier and is less liable 
to molding. The Petit Bouschet is also a little earlier but generally does 
not stand shipping so well as the Grand Noir. 

The three Bouschets are easily distinguished in the vineyard by the 
leaves. The Alicante Bouschet has three-lobed leaves with shallow si- 
nuses, the petiolar sinus usually open and V-shaped, and the margin of 
the leaf is curved down (inverted saucer shape). The Petit Bouschet is 
five-lobed with well-marked sinuses, the petiolar sinus open U-shaped. 
The leaves of the Grand Noir are usually three-lobed, of heavier texture 
than the others, of rougher surface, and more persistently woolly below. 

By the fruit characters alone, the Alicante Bouschet may be distin- 
guished from the others by its short, heavily shouldered, and compact 
clusters, its firmer pulp, and the deeper red of its juice, especially before 
the grapes are perfectly ripe. 

There are two or three other grapes with red juice grown in Califor- 
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nia which are sometimes confused with the Bouschets but are easily dis- 
tinguished. These are all American hybrids and differ from any of the 
Bouschets by the small size of their berries and usually of their clusters. 
The Lenoir is the most grown, but tends to decrease. None of them have 
any advantage over vinifera varieties for California and most of them 
are very inferior in quality and yield. 


PETIT BovsCHET 


FEARD NOK ALICANTE BOUSCHET 


Fig. 5.—Leaves of Bouschet varieties. 


Mission.—Mission is the first grape introduced by the Spanish mis- 
sionaries into Peru and Mexico and finally into Argentina, Chile, and 
California. Until the early seventies it was the principal variety grown 
in California. From that period it has gradually been displaced in all 
the older grape districts of the coast regions. During the last fifteen or 
twenty years there has been a tendency to increased plantings in the in- 
terior regions, where it has been valuable as a sweet wine grape and 
lately as a juice grape for eastern shipments. It is a large vigorous vine 
and a heavy bearer when given room to develop. If crowded or kept low, 
its bearing tends to be irregular. It ships well but lacks the color and 
acidity required for dry red wines. (Sacramento Valley, San Joaquin 
Valley, and South Coast regions. ) 

Petite Sirah.—When the Petite Sirah was introduced into California, 
its bearing was disappointing. Certain vines in the plantations, how- 
ever, were noted as good bearers. These were selected as the source of 
cuttings for new vineyards and finally good yielding vineyards were ob- 
tained. This has been used by advocates of “pedigreed trees” as an illus- 
tration of the improvement of the bearing of a variety by selection on the 
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basis of “performance records.” Unfortunately for the theory it has 
been found that the Petite Sirah was not improved but eliminated. All 
that was done was to select cuttings from another variety of similar ap- 
pearance which had been mixed with the Sirah. This variety is the 
Duriff and is well known in France, where it is grown in the same dis- 
trict as the Sirah. Our so-called Petite Sirah is therefore the Duriff. It is 
the best of the red wine grapes grown extensively in California and sue- 
ceeds in most regions. 

Black Malvoisie—This is another misnomer. The variety grown in 
California under this name appears to be the French Cinsaut, grown 
in South Africa under the name of Hermitage, equally a misnomer, as 
the variety of the famous Hermitage vineyards on the Rhone is the true 
Petite Sirah. The Cinsaut combines the qualities desired in a table grape 
with those desired in a wine grape perhaps as well as any variety. (North 
Coast region. ) 

Varieties of Merit But Not Largely Planted: 

1. Refosco (Crabbe’s Black Burgundy) : From Venetia. Valuable for 
its deep color and full acidity; high quality and good bearing; the 
warmer regions. 

2. St. Macaire: From the Gironde. Perhaps the most useful grape to 
add color to a blend; color of wine equal to that of most of the Bouschet 
hybrids and more stable; acidity high; the warmer regions. 

3. Tannat: From the southwest of France. An excellent color grape 
and of high quality; Central Valley and warmer parts of the North 
Coast valleys. 

4. Mondeuse: From Savoy and the Rhone valley. A good bearer of 
good to fair quality; a good blend with grapes of high acidity and color 
such as the preceding three varieties; Central Valley and warmer parts 
of the North Coast valleys. 

5. Barbera: The most appreciated red wine variety of northern Italy; 
bears well in good, heavy soil in California where it has been tried in the 
North Coast region, and makes an excellent wine. 

6. Marzemino: A promising variety from northern Italy. In general 
character of wine resembling that of Mondeuse; not well known in Cali- 
fornia, but very promising in the collection at Davis. 

7. Valdepenas: A variety from the center of Spain where it makes a 
dry wine with a high reputation. In the hot interior valleys of Califor- 
nia it maintains its color and high quality. In the cooler regions it is 
somewhat harsh and the crops often unsatisfactory. 

8. Gros Verdot: Of the red grapes of the Bordeaux region tried in 
California, Cabernet Sauvignon and Frane, Verdot Petit and Gros and 
Merlot, this is the best suited generally to our conditions in regard to 
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erop and quality. It makes a good blend with Cabernet Sauvignon. 
(North Coast region. ) 

9. Beclan: From the Jura. The principal recommendation of this va- 
riety is that it is highly resistant to oidium. It gives a wine resembling 
that of the Duriff and superior to Zinfandel. It succeeds in situations 
near the coast subject to much fog, where Zinfandel and other varieties 
susceptible to mildew fail. It is a small vine and should be planted close 
—8 by 8 feet—and in sandy soil. 

10. Aramon: This is the principal wine grape of the south of France 
where it bears very heavy crops, yielding’a good common light wine. In 
California in the interior its color is insufficient for a red wine and the 
quality is only fair to poor. On warm slopes with good soil in the North 
Coast region, it gives large crops of a very pleasing type of dry wine. 

11. Cabernet Sauvignon: This is the red wine grape which by common 
consent is given first place among the grapes of the Medoc. The reason 
for placing it last here is that its area of usefulness is very limited in 
California. In the hotter regions it not only bears little, but its marked 
characteristic aroma, is so intensified as to be displeasing. In the cooler 
regions where the quality of its wine is excellent, it is not sufficiently 
superior to several other varieties such as the Petite Sirah, Beelan, and 
Tannat to make its cultivation profitable except in a few favored situa- 
tions. 


WHITE WINE GRAPES 


Palomino—Palomino (Napa Golden Chasselas by error) is the prin- 
cipal Sherry grape of Jerez in southern Spain. This variety was first 
grown in Napa under the incorrect name of the Napa Golden Chasselas. 
It is the grape from which most of the Sherry is made. It has a wide 
range of adaptability to soils and climates and makes a good dry white 
wine alone, or still better blended with Semillon, Sauvignon Vert, or 
other varieties of pronounced character, It is a vigorous, healthy grower 
and heavy bearer and does well in all regions. 

Sauvignon Vert (Colombar).—This is one of the principal varieties 
used with Semillon in the best wines of Sauterne type. In Santa Clara 
County it is called incorrectly Colombar (a name belonging to a grape 
of the Charentes). It bears well and regularly. (North Coast region. ) 

Semillon.—This is the characteristic Sauterne grape. It is highly aro- 
matie and is improved by blending with Sauvignon or Palomino, It 
bears less heavily than either of these but is necessary in a blend to give 
the true Sauterne aroma. (North Coast region.) 

Franken Riesling (Sylvaner).—This is the principal Rhine wine type 
grown in California. It is a good, regular bearer and makes an excellent 
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wine alone but is improved by blending with the Johannisberger. It 
retains its character better than the latter in the warmer regions. (North 
Coast region. ) 


Traminer.—This grape is grown in Germany and Austria. Three 
variations are known, the white, the red, and the spicy (Gewiirz) Tra- 
miner. Only the last is grown in California. It is a highly aromatic grape 
and valuable to give more character to the Franken Riesling with which 
it is often associated. (North Coast region. ) 


Chardonay.—This is the variety from which the famous wines of 
Chablis, Meursault, and Montrachet and other white burgundies are 
made. It generally bears better and makes a wine of higher quality in 
California than the Pinot Blane. (North Coast region. ) 


Clairette.—This variety is from the Midi (south of France). A vig- 
orous grower, the Clairette bears well and gives an excellent white wine 
in warm regions. In the cooler regions its bearing is irregular. (Central 
Valley and warmer parts of the North Coast region. ) 


Peverella,—A wine grape of the Tyrol and Venetia, the Peverella re- 
sembles the Clairette in its cultural and wine-making characteristics. 
Its bearing seems to be more regular. (Central Valley and North Coast 
regions. ) 

Vernaccia Bianca.—This variety is also from the Tyrol and is grown 
in Lombardy. It is a strong grower and good bearer. Like the Peverella 
its buds start late, which makes it particularly suited to situations ex- 
posed to spring frosts. 


RELATIVE IMPORTANCE OF THE ACREAGE OF GRAPE VARIETIES 
IN CALIFORNIA 


In deciding upon the varieties of grape to choose the prospective 
planter should consider not only (1) their intrinsic qualities but also 
(2) their adaptation to the soil and climate of his location, and (3) the 
probable demands of the future market. Some information regarding 
the first two items is given in the foregoing lists. For the third, the 
past and present importance of the plantings of each variety is perhaps 
the best guide for the future. 

Raisin Grapes—Up to and for some time after the outbreak of the 
World War the Muscat was the principal raisin grape of California, 
constituting in 1916 about 75 per cent of the total crop. Since that time 
there has been a shift in consumer’s demands in favor of the Thompson 
(Sultanina) until in 1928 large quantities of Muscat were left unhar- 
vested or shipped east fresh as a substitute for wine grapes and sold, 
usually at a loss to the grower. In 1930 the acreage of Sultanina was 
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double that of the Museat, but it seems, according to Dr. Shear of the 
Giannini Foundation, that a turning point has now been reached in 
favor of the Museat. 

Table Grapes.—The principal table grapes of California have always 
been the Tokay, Malaga, and Emperor—at first in this order. Later the 
Malaga exchanged places with the Tokay. Still later, during the last 
few years, the Tokay has been recovering its primacy and the Malaga 


TABLE 1 


COMPARATIVE VALUE OF JUICE* GRAPES, 1927 
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* This term includes the wine grapes and any table or raisin grapes shipped for the same 
purpose. 


+ The numbers in the last three columns indicate rank as wine grapes, 1 being best. 


Source of data: Stillwell, BE. W., and W. F. Cox. Marketing California grapes. U. 8. Dept. Agr. 
Cir. 44:1-26 (1928). 
has suffered from overproduction. The cause of this is probably the in- 
creased production of some of the newer varieties which compete more 
with the Malaga than with the Tokay owing to the limited range of ter- 
ritory suitable to the latter. 


Wine Grapes.—With the advent of Prohibition the business of the 
wineries was much reduced and the marketing of wine grapes upset. 
The wine grapes formerly sold to local wineries were shipped out of the 
state as fresh grapes. The result was an almost complete reversal of the 
order of prices for the various varieties. Wine grapes of the highest 
quality—Semillon, Riesling, Cabernet Sauvignon—which had always 
commanded a premium, were valueless for distant markets, which, ow- 
ing to their delicacy of texture, they could not reach in good condition 
with present methods of transportation. The varieties which were most 
profitable were those which have deep color and are sufficiently firm and 
tough-skinned to reach the eastern markets in good order. The relative 
ratings towards the close of the “dry” period are indicated by table 1, 
showing market returns for 1927. 
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The prices at which these varieties were taken depended on (a) depth 
of color, (>) familiarity of the name, (c) condition when it reached the 
market. 


TABLE 2 


CALIFORNIA GRAPE ACREAGE, PRopuction, AND YIELDS PER ACRE BY VARIETIES, 1930* 


Acreage 


Production, © 
tons 


Varieties 
Acres Per cent 


LT GESTS EY OR a Re a eM Re ae 


528,093 salt he 2,150,103 4.2 

Raisiti, VATIOtIOB, TORE is ecesecasscdiohmecteihoactess 248,459 100.0 1,246,687 51 
Thompson Seedless Sirsa tn a 157,127° 63.2 810,821 5.2 
ME BCG ssi sciacercnsoassevacpsstnccceveopcatocssos esenssnacptccnsccepinss 78,152 31.4 376,814 48 
LENT Mt nae aan FOUR, A SR TR me 11,135 4.5 52,226 47 
Currants (Black Corinth) )..0...0.00...00cccee0on 629 0.3 2,201 3.8 
COBEOR FV RYTC CHES cal ot poe cso stretuecien  chencondheeten wo heeeointe 1,416 0.6 4,625 3.3 
Table -varietioss totals ssccisscsccsssssescescsssiecsesseacecssssss 98,408 100.0 426,590 4.4 
TERMS TRO, ate ee en ere, Col 34,129 34.7 138,753 41 
TESIISIG deseo icsdcenskesonesesasventriteashais nocthas kaso Ga 29,445 29.9 151,399 5.2 
CUES SS ape BES, is Se eee 19,397 19.7 88 550 4.6 
QTE EG ys tet RR SOU Re BE ORR. ei inens§ | 4,240 4.3 15,115 3.7 
Other table varieties........ccccccecccisercsieceneens 11,197 11.4 32,773 3.0 
Wine variotion, Cotes osii isch scbicisssepsrcvieccgcvosceocerers 179,977 100.0 475,378 2.8 
Black wine varieties, total... 168 ,359 93.5 447 ,232 28 
Carignane.... a en ee ee 26,554 14.7 75,971 3.2 
Alicante Bouachet seen tie ciasidsnebie cian espeoeeic ca reeshe 38,503 21.4 128,459 3.5 
WATTAGE OPN ey, daze erties 50,982 28.3 129,974 2.7 
Gta te PPAR ids Ssneanceerceata sees, 4,511 2.5 10,065 2.3 
Grand Noir......... 633 04 1,221 2:3 
EN AS oe eee ean nn eres) 8,366 4.6 19,881 2.6 
Mataro.............. 7,340 4.1 11,341 1.8 
Mixed black wine evince. eae ah tases 26,550 14.8 47,761 1,9 
Other black wine varieties. ...........:cccc00000 4,920 2:7 22,559 4.8 
White wine varieties, total... 7,039 3.9 17,655 2.5 
POO a5 5y cs cash snapacachsbsicecventracios eta 957 0.5 3,833 4.3 
Palomino (Napa Golden Chasselas).......... 588 0.3 1,641 2.8 
Mixed white wine varieties. ...........0.:.000 2,574 1.4 4,844 1.9 
Other white wine varieties............c6c:000: 2,920 16 7,337 2.5 
Mixed black and white varieties.................... 4,579 2.6 10,491 2:3 


* Computed by Dr. S. W. Shear of the Giannini Foundation. 


+ Yield per acre is not based on total acreage and production as shown in this table but is calculated 
from known mature acreage and corresponding production. 


The quantity taken depended upon these factors to some degree, but 
principally on the extent of the offerings and the consequent price. The 
quality of the variety had little influence, but this influence tends to in- 
crease as the consumers become better acquainted with the final results. 
The influence of abundant offerings and familiarity of name, unaccom- 
panied by any of the qualities desired in this class, is shown by the rec- 
ord of the Muscat. More Muscats were shipped than any other variety, 
and this variety lacks more than any other for this purpose the factors 
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of color, quality, and maintenance of condition. The consequence was in 
1927 that more carloads of this variety were sold than of any other grape 
and at a lower price, with consequent disappointment to the consumers 
and disaster to the producers. 

Now that the Prohibition Amendment has been repealed, the wine- 
makers who specialize in fine wines have much difficulty in obtaining the 
varieties they need. Many of the vineyards of fine varieties have been 
dug up or grafted with inferior kinds. This has reéstablished the price 
advantage of what remain and has stimulated their increase by new 
plantings, especially of the fine white wine grapes. 

The present composition of the vineyards of the state is indicated by 
table 2. 
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*Out of print, April, 1934. 
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